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PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(rii nuie 4/. i (cj, Tirst sentence; 


To: 

GEOFFREY, Michael, M. 
Gardner, Carton & Douglas 
321 North Clark Street 
Suite 3400 

Chicago, IL 60610-4795 
ETATS-UNIS D'AMERIQUE 


Date of mailing (day/month/year) 
28 June 2001 (28.06.01) 




Applicant's or agent's file reference 
BC2449PCT 


IMPORTANT NOTICE 


International application No. 
PCT/US00/34542 


International filing date (day/month/year) 
19 December 2000 (19.12.00) 


Priority date (day/month/year) 

22 December 1999 (22.12.99) 


Applicant 

BORDEN CHEMICAL, INC. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^CAUAM^AT^BA^B^CBR^Y^Z^A^H^N^R^U^DE^K^M^Z^A^E^^ES, 

FI^B^D^GH^M^R^U^DJUIN^SJ^KE^CKZ^CLK^R^S^T^U^V^^MD^CMK, 

MN^W^XM^NO^^OA^UPT/RO^U^aS^SCS^SK^LTJ^MJR^T^UAUCU^VN^U, 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
28 June 2001 (28.06.01) under No. WO 01/46101 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


J. Zahra 


121 1 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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PATENT COOPERATION TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: MICHAEL M. GEOFFREY 

GARDNER, CARTON & DOUGLAS 
321 NORTH CLARK 
SUITE 3400 

CHICAGO, IL 60610 4795 


PCT 

NOTIFICATION OF TRANSMITTAL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 


Date of Mailing 

(day/month/year) 29 MAR 200? 


Applicant's or agent's file reference 
BC2449PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US00/S4542 


International filing date (day/month/year) 
19 DECEMBER 2000 


Priority Date (day/month/year) 
22 DECEMBER 1999 


Applicant 
BORDEN CHEMICAL, INC 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith 
the international preliminary examination report and its annexes, if any, established on the international 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 



REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices)(Article 
39(l))(see also the reminder sent by the International Bureau with Form PCTZEB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 





Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 80231 
Facsimile No. (70S) S05-S2SO 


Authorized officer / /> 
RICHARD D. LOVERING 

Telephone No. (70S) S08-O661 



Form PCT/IPEA/416 (July 1992)*- 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US00/34542 



I. Basis of the report 



1. With regard to the elements of the international application: * 
| x | the international application as originally filed 
the description: 
naaes 1" 



pages 
pages 
pages 



-27 



NONE 



, as originally filed 

filed with the demand 



NONE 



, filed with the letter of 



Xj the claims: 

pages 

pages 

pages 

pages 



28-35 



NONE 



NONE 



, as originally filed 

. , as amended (together with any statement) under Article 19 
, filed with the demand 



NONE 



, filed with the letter of 



[~xj the drawings: 



pages 
pages 
pages 



NONE 



NONE 



, as originally filed 

, filed with the demand 



NONE 



| x| the sequence listing part of the description: 

pages NONE 

pages 



, filed with the letter of . 



NONE 



, as originally filed 

, filed with the demand 



pages 



NONE 



, filed with the letter of . 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

j "'] the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
[^] the language of publication of the international application (under Rule 48.3(b)). 

!~| the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

j^] filed together with the international application in computer readable form. 

j furnished subsequently to this Authority in written form. 

[ | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
1 — 1 been furnished. 

4 [x] The amendments have resulted in the cancellation of: 

NONE 



X 



X 



the description, pages_ 
the claims, Nos. 



NONE 



fxl the drawings, sheets/fig NONE 



5. | | This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 

and 70.17). 

**Anv replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998)* 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US00/S4542 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. statement 

Novelty (N) 



Claims 1-6* 



Claims NONE 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims 1-43,52-56 AND 59-64 



Claims 44-51,57 AND 58 



Claims 
Claims 



1-64 



NONE 



YES 
NO 

YES 
NO 



YES 
NO 



2. citations and explanations (Rule 70.7) 

Claims 44-46, 51,57 and 58 lack an inventive step under PCT article SS(s) as being obvious over JP 60261639 A, 
hereinafter DAINIPPON INK CHEM KK, especially abstract. In their example DAINIPPON INK CHEM KK charge a mixture 
of phenol, bisphenol and formalin to a flask, add KOH as a catalyst, and raise the temperature to 80°C, reaction taking place 
to reach water tolerance of 500%, after which the mixture is cooled, neutralized to 6.5-7.0 pH and submitted to distillation to 
obtain bisphenol F modified phenol formaldehyde resin precondensate. It would not involve an inventive step to add the 
bisphenol after water tolerance of 500% is reached in DAINIPPON INK CHEM KK instead of including it in the original 
reactants because selection of any order of mixing ingredients is prima facie obvious to one skilled in the art in the absence of 
new or unexpected results. 

Claims 47 and 48 lack an inventive step under PCT Article SS(s)as being obvious over DAINIPPON INK CHEM 
KK above in view of US Re. 26, 881, hereinafter KREIBICH ET AL. DAINIPPON INK CHEM KK applies as set forth in the 
preceding paragraph. It would not involve an inventive step to substitute the NaOH of KREIBICH ET AL (Example I) for 
KOH in DAINIPPON INK CHEM KK or to use calcium acetate of KREIBICH ET AL (Example I) in the above modification 
of DAINIPPON INK CHEM KK because KREIBICH ET AL. disclose the use of the stated compounds in making similar 
phenol-formaldehyde resins and because DAINIPPON INK CHEM KK, second sentence below title in the abstract, contemplate 
any alkali metal and/or alkaline earth metal compound as catalyst. 

Claims 50 lacks an inventive step under PCT Article SS(s) as being obvious over DAINIPPON INK CHEM KK above 
in view of US 4,124,554, hereinafter FRY. DAINIPPON INK CHEM KK applies as set forth in the first paragraph above. 
It would not involve an inventive step to use bisphenol A instead of bisphenol F in the above modification of DAINIPPON INK 
CHEM KK because FRY (Example I) exemplifies the use of bisphenol A in making similar phenol-formaldehyde resins and 
because the use of one old, well-known bisphenol known to be useful in making phenol-formaldehyde resins for another is within 
the expected skill of a worker in the art. 

Claims 1-43, 52-56 and 59-64 meet the criteria of PCT (Continued on Supplemental Sheet.) 



Form PCT/IPEA/409 (Box V) (July 1998)* 



INTERNATIONAL/ PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/US00/S4542 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VJULL 



Sheet 10 



CLASSIFICATION: 

The International Patent Classification (IPC) and/ or the National classification are as listed below: 
IPC(7): B32B 27/42; C07C 37/74; C08G 8/26; C08L 61/14; C09K 3/00 and US CL: 252/182.24, 182.25; 427/411; 
428/531; 523/424; 528/155; 568/724 



V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

Articles 33 (2-3) because the prior art of record doesn't disclose or fairly suggest the claimed single-phase bisphenolic still 
bottom compositions, methods of making or using them or the products obtained therefrom. 

Claims 1-64 have industrial applicability under PCT Article 33(4) because the subject matter claimed can be made 
and used in industry. 



NEW CITATIONS 

NONE 



Form PCT/IPEA/409 (Supplemental Box) (July 1998)* 




The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



Fo*^ iving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference BC2449PCT 



Box No. I TITLE OF INVENTION 
STABLE BISPHENOLIC COMPOSITIONS 




Box No. II APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

Borden Chemical, Inc. 
180 East Broad Street 
Columbus, Ohio 43215 
US 


| ~] This person is also inventor. 


Telephone No. 
614-225-4000 


Facsimile No. 
614-225-2108 


Teleprinter No. 


State (that is, country) of nationality: 
US 


State (that is, country) of residence: 
US 
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Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 
ARBUCKLE, Stephen Wayne 

8302 Petra G. 

Louisville, Kentucky 

US 


This person is: 

\ ) applicant only 

j | applicant and inventor 

|X| inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 
US 


State (that is, country) of residence: 
US 


This oerson is applicant I — I all designated I — I all designated States except I I the United States I I the States indicated in 
forth^woLsof I— J States 8 l_l the United States of America l_l of America only LJ the Supplemental Box 


"] Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE j 


The person identified below is hereby/has been appointed to act on behalf [wl ( I I common representative 
of the applicant(s) before the competent International Authorities as: & I 1 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 

GEOFFREY, Michael M. 
Reg. No. 41,775 

GARDNER, CARTON & DOUGLAS 
321 North Clark, Suite 3400 
Chicago, Illinois 60610-4795 
US 


Telephone No. 
312-644-3000 


Facsimile No. 
312-644-3381 


Teleprinter No. 


| — | Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
I I space above is used instead to indicate a special address to which correspondence should be sent. 



Continuation of Box N .II 



Sheet No. 



THER APPLICANTS AND/OR (FUR 



) INVENTOR(S) 



If none of the following sub-boxes is used, Ibis sheet is not to be included in the request. 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. Hie country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

MALHOTRA, Vinay 
8215 Brookhollow Ct. 
Louisville, Kentucky 40220 
US 


This person is: 

| | applicant only 

! | applicant and inventor 

[X| inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is. country) of nationality: 
US 


State (that is, country) of residence: 
US 


□ a Sm?e e s Signated □ KSffiSca □ ofAn 


nited States I 1 the States indicated in 
lerica only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
Vie address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

JURAS, JR., John George 

1465 Hancock Road 

Georgetown, Indiana 

US 


This person is: 

|~| applicant only 

[ | applicant and inventor 

|X| inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 
US 


State (that is, country) of residence: 
US 




Name and address: (Family name followed by given name; for a legal entity, full official designation. 
Tlie address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) 


This person is: 

| | applicant only 

J applicant and inventor 

| J inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This oerson is applicant 1 — 1 all designated 1 — 1 all designated States except 1 1 the United States 1 1 the States indicated in 
foAJ^^s^oP. 1— 1 States 8 l_J the United States of America l_J of America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is. country) of residence if no State of residence is indicated below.) 


This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant 1 — 1 all designated 1 I all designated States except 1 1 the United States 1 1 the States indiratedin 
for the purposes of: 1 1 States 1 1 the United States of America 1 — 1 of America only 1 1 the Supplemental Box 


, []^] Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (July 1998; reprint July 2000) Legaistar 2000, Form pctreq See No(es (Q (he requestform 



Sheet No. . . .3. 



Box No.V DESIGNATION Q 



>a* ^vTES 
^HMide unc 



:de under Rule 4.9(a) (mark the applicable chec, 



■s; at least one must be marked): 



The following designations arc hero 
Regional Patent 

5Q AP ARIPO Patent: GH Ghana, CM Gambia, KE Kenya, LS Lesotho, MVV Malawi, MZ Mozambique, SD Sudan. SL Sierra 
Leone, SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, Z\V Zimbabwe, and any other State which is a 
Contracting State of the I larare Protocol and of the PCT 

Kl EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the burasian 

Kl EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

Kl OA OAPI Patent- BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote divoire, CM Cameroon, 
GA Gabon GN Guinea G\V Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State' which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment 
desired, specify on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 



KJ 
KJ 
KJ 
Kl 
Kl 
Kl 
Kj 
Kl 
Kl 
KJ 
Kl 
K) 
K) 
Kl 
KJ 
K) 
KJ 
KJ 
KJ 
KJ 
Kl 
KJ 
KJ 
Kl 
KJ 
Kl 
KJ 
Kl 
Kl 
Kl 
KJ 
KJ 
KJ 
KJ 
KJ 
KJ 
KJ 
KJ 
KJ 
Kl 
Kl 
Kl 
KJ 



AE 
AG 
AL 
AM 
AT 
AU 
AZ 
BA 
BB 
BG 
BR 
BY 
BZ 
CA 



United Arab Emirates KJ 

Antigua and Barbuda KJ 

Albania KJ 

Armenia KJ 

Austria KJ 

Australia KJ 

Azerbaijan Kl 

Bosnia and Herzegovina Kl 

Barbados Kl 

Bulgaria Kl 

Brazil Kl 

Belarus Kl 

Belize Kl 

Canada f Kl 

CM and LI Switzerland and Liechtenstein Kl 

CN China Kl 

Costa Rica ......... Kl 

Cuba Kl 

Czech Republic KJ 

Germany KJ 

Denmark KJ 

Dominica KJ 

Algeria Kl 

Estonia Kl 

Spain Kl 

Finland Kl 

United Kingdom KJ 

Grenada KJ 

Georgia Kl 

Ghana Kl 

Gambia Kl 

Croatia Kl 

Hungary KJ 

Indonesia KJ 

Israel Kl 

India Kl 

Iceland KJ 

Japan Kl 

Kenya Kl 

Kyrgyzstan Kl 



Saint Lucia 
Sri Lanka 
Liberia 

Lesotho 

Lithuania 

Luxembourg 

Latvia 

Morocco 

Republic of Moldova 
Madagascar 



CR 
CU 
CZ 
DE 
DK 
DM 
DZ 
EE 
ES 
FI 
GB 
GD 
GE 
GH 
GM 
HR 
HU 
ID 
IL 
IN 
IS 
JP 
KE 
KG 
KP 
KR 
KZ 



LC 
LK 
LR 
LS 
LT 
LU 
LV 
MA 
MD 
MG 

MK The former Yugoslav Republic of Macedonia 
MN Mongolia 

M\V Malawi 

MX Mexico 

MZ Mozambique 
NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America 

Uzbekistan 



TZ 
UA 
UG 
US 
UZ 
VN 
YU 
ZA 
Z\V 



Viet Nam 
Yugoslavia 
South Africa 
Zimbabwe 



Democratic People's Republic of Korea Check-boxes reserved for designating States which have become 

Republic of Korea party to the PCT after issuance of this sheet: 

Kazakhstan □ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all 
other designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being 
excluded from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and 
that any designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn 
by the applicant at the expiration of that time limit. (Confirmation (including fees) must reach the receiving Office within the 15-month time 



Form PCT/RO/101 (second sheet) (July 2000) 



LegalStar 2000. Form PCTREQ 



See Notes to the request form 



Sheet No. 



Box No. VI PRIORITY C 



Filing date 
of earlier application 
(day/month/year) 



I I Further priority cl 



item(l) 



22 Dec 1999 



item (2) 



item (3) 



Number 
earlier application 



60/171,356 



Whel 



e indicated in the Supplemental Box. 
lier application is: 



national application: 
country 



US 



regional application:* 
regional Office 



international application: 
receiving Office 



x 



* Where Mrf/er^m^ *> u stipphmenUtl ttox at least one county party to the Paris Convention for the 

Protection of Industrial Properly for which that earlier application was filed (Hide 4. 10(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate the 
Authority chosen; the two-letter code may be used): 

ISA/us 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out hy or requested from the International Searching Authority): 
Date (day/montWyear) Number Country {or regional Office) 



Box No. VIII CHECK LIST: LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 

Total number of sheets 



42 



This international application is accompanied by the item(s) marked below: 





i. SI 


4 


2.E3 




3.D 


28 


4.D 


9 


5.D 


1 


6.D 








8.D 




9. El 



Figure of the drawings which 
should accompany the abstract: 



Language of filing of 
international application: 



the 



English 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not 
obvious from reading the request). 



Michael M. Geoffrey f J 



Date 



I. 


Date of actual receipt of the purported 
international application: 


2. Drawings: 
| | received: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing the 
purported international application: 




4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 




| | not received: 


5. 


International Searching Authority a / 
(if two or more are competent): loA/ 


6. 1 1 Transmittal of search copy delayed 
1 1 until search fee is paid. 





For International Bureau use only 



Date of receipt of the record copy 
by the International Bureau: 



Form PCT/RO/10I (last sheet) (July 1998; reprint July 2000) 



LegalStar 2000. Form PCTREQ 



See Notes to the request form 



This sheet is not part J. snd does not count as a sheet of the internation^^ . jation. 



PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 
file reference 



BC2449PCT 



For receiving Office use only 



International application No. 



Date stamp of the receiving Office 



Applicant 

Borden Chemical, Inc. 



CALCULATION OF PRESCRIBED FEES 
1. TRANSMITTAL FEE 



240.00 



450.00 



2. SEARCH FEE 

International search to be carried out by 

(If two or more International Searching Authorities are competent in relation to the international 
application, indicate the name of the Authority which is chosen to carry out the international search,) 

3. INTERNATIONAL FEE 
Basic Fee 

The international application contains ^2 sheets, 
first 30 sheets 

12 x 



427 



.oofbT] 



x $10.00 

remaining sheets additional amount 



120 



.00[bT[ 



Add amounts entered at bl and b2 and enter total at B . . 
Designation Fees 

The international application contains ALL designations. 
8 x 92.00 



547.00 



B 



number of designation fees 
payable (maximum 8) 



amount of designation fee 



736.00 



Add amounts entered at B and D and enter total at I 

(Applicants from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is (or alt applicants are) so entitled, the 

4. FEE FOR PRIORITY DOCUMENT (if applicable) . 

5. TOTAL FEES PAYABLE . ' 

Add amounts entered at T, S, I and P, and enter total in the TOTAL box 



1 ,283.00 rn 



15.00 



1,988.00 



TOTAL 



j ] The designation fees are not paid at this time. 



MODE OF PAYMENT 

authorization to charge 



— I authorization to charge I 1 . . . . A 

I deposit account (see below) I I Dank dran 

[Xj cheque | I cash 

I I postal money order I I revenue stamps 



| | coupons 

| l other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO/ US [ | is hereby authorized to charge the total fees indicated above to my deposit account. 

(this check-box may be marked only if the conditions for deposit accounts of the receiving Office so permit) is 
hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my 
deposit account. 

is hereby authorized to charge the fee for preparation and transmittal of the priority document to the International 
Bureau of WIPO to my deposit account 



07-0181 



Deposit Account No. 



Date (day/mont ft/year) 



IPO to my deposit account. / ^ ^ f — -y 

i*J/J~+./ <«Xrr<#..^«. / 




2 

luli 



Form PCT/RO/101 (Annex) (January 2000; reprint July 2000) 



LogalStar 2000, Form PCTRFEE 



See Notes to the fee calculation sheet 



^^ENT COOPERATION TREA 



From the INTERNATIONAL SEARCHING AUTHORITY 



To: MICHAEL M. GEOFFREY 

GARDNER, CARTON & DOUGLAS 
321 NORTH CLARK 

SUITE 3400 [©T/Tfi/^P^T 13)/8\iP>h 
CHICAGO, IL 60610 4795 Wfl1W« 


PCT 

a y 4ikNWKR<ZAJUuN OF TRANSMITTAL Or 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 


%gXSS3* 11 APR 2001 


Applicant* s or agent' s file reference 
BC2449PCT 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 
PCT/US00/34542 


International filing date 
( day/month/year) 

19 DECEMBER 2000 


Applicant 
BORDEN CHEMICAL, INC. 



l. | X| The applicant is hereby notified that the international search report. has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, see the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Facsimile No.: (41-22) 740.14.35 

For more detailed instructions, see the notes on the accompanying sheet. 



2. 1 I The applicant is hereby notified that no international search report will be established and that the declaration under 
I — I Article 17(2)(a) to that effect is transmitted herewith. 



3. [ I With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

[ I no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 



4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in rules 90 his 1 and 90 bis 3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later) . 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 





Name and mailing address of the ISA/ US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 2023 1 
Facsimile No. (703) 305-3230 


Andi^rized officer /J * I/?/ 

CLrichard d. lovering /J^ 6 ^ 

telephone No. (703) 308-0651 


Form PCT/IS A/220 (July 1998)* 


(See notes on accompanying sheet) 



^TENT COOPERATION TREA 

PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant' s or agent' s file reference 
BC2449PCT 


FOR FURTHER see Notification of Transmittal of International Search Report 
ACTION (Form PCT/ISA/220) as well as , where applicable, item 5 below. 


International application No. 
PCT/US00/34542 


International filing date (day/month/year) 
19 DECEMBER 2000 


(Earliest) Priority Date (day /month/year) 
22 DECEMBER 1999 


Applicant 

BORDEN CHEMICAL, INC. 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of sheets 



| x| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 

language in which it was filed, unless otherwise indicated under this item. 

□ the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23 . 1 (b)) . 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing: 

contained in the international application in written form. 



□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 



filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has b een 
furnished. 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (See Box II). 
With regard to the title, 

| xl the text is approved as submitted by the applicant. 

the text has been established by this Authority to read as follows: 



□ 



5. With regard to the abstract, 

[~x| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
— Box III. The applicant may, within one month from the date of mailing of this international 
search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. J~J None of the figures. 

| | because the applicant failed to suggest a figure. 

! j because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998)* 



INTERNATION 



* 



EARCH REPORT 



Ii^^BRonal application No. 
PCT/USOO/34542 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) :C07C 37/74; C08G 8/26; C08L 61/14; C09K 3/00 
US CL :252/182.24, 182.25; 427/411; 523/424; 528/155; 568/724 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 252/182.24, 182.25; 427/411; 523/424; 528/155; 568/724 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
none 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
none 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 
Y 

Y 
A 



JP 60261639 A (DAINIPPON INK CHEM KK) 24 December 1985, 
abstract. 



US Re. 26,881 A (KREIBICH ET AL.) 19 May 1970, Example 1; 
and column 2, line 70 - column 3, line 5. 

US 4,124,554 A (FRY) 07 November 1978, Example 1. 

US 3,048,508 A (BOINEY ET AL.) 07 August 1962, entire 
document. 

US 3,920,573 A (VEGTER ET AL.) 18 November 1975, entire 
document. 



44-46, 51, 57, 58 
47, 48, 50 
47, 48 

50 
1-64 

1-64 



[~x] Further documents are listed in the continuation of Box C. [^| See patent family annex. 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



07 MARCH 2000 



Date of mailing of the international search report 



11 AP&2001 



Name and mailing address of the ISA/ US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 

Jmuchard d. lovering 

Telephone No. (703) 308-0651 




Form PCT/ISA/210 (second sheet) (July 1998) ★ 



INTERNATION 



EARCH REPORT 



IiS Vonal application No. 
PCt/USOO/34542 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4,240,968 A (QUINN ETAL.) 23 December 1980, entire 
document. 

US 4,337,334 A (SfflMIZU ET AL.) 29 June 1982, entire 
document. 



1-64 



1-64 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) ★ 



The demand must be filed directly wit* 
with the one chosen by the applicant. 

IPEA/ US 



competent International Preliminary Examining /%>. 
full name or two-letter code of that Authority 



ority or, if two or more Authorities are 
e indicated by the applicant on the line 




PCT 



DEMAND 



CHAPTER II 



under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



For International Preliminary Examining Authority use only 



Identification of IPEA 


Date of receipt of DEMAND 


Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
BC2449PCT 


International application No. 
PCT/US00/34542 


International filing date (day/month/year) 
19 December 2000 ( 19/12/00 ) 


(Earliest) Priority date (day/month/year) 
22 December 1999 ( 22/12/99 ) 



Title of invention 



STABLE BISPHENOLIC COMPOSITIONS 



Box No. II APPLICANT(S) 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 

BORDEN CHEMICAL, INC. 
180 East Broad Street 
Columbus, Ohio 43215 
US 


Telephone No.: 
614-225-4000 


Facsimile No.: 
614-225-2108 


Teleprinter No.: 
N/A 


State (that is, country) of nationality: 
US 


State (that is, country) of residence: 
US 



Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and 
name of country.) 



ARBUCKLE, Stephen Wayne 

8302 Petra G. 

Louisville, Kentucky 40219 

US 



State (that is, country) of nationality: 


State (that is, country) of residence: 


US 


US 



Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and 
name of country.) 



MALHOTRA, Vinay 
8215 Brookhollow Ct. 
Louisville, Kentucky 40220 
US 



State (that is, country) of nationality: 
US 



State (that is, country) of residence: 
US 



X| Further applicants are indicated on a continuation sheet. 



Form PCT/IPEA/401 (first sheet) (July 1998; reprint January 2001) 



LegalStar 2001, Form PCTDEM 



See Notes to the demand form 



iational application No. 



Sheet No. .?. h- PCT/US00/34542 



Continuation of Box No. II APPLICANT(S) 


If none of (he following sub-boxes is used, this sheet is not to be included in the demand. 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and 


name of country.) 




JURAS, Jr., John George 




1465 Hancock Road 




Georgetown, Indiana 47122 




US 




State (that is. country) of nationality: 


State (that is, country) of residence: 


US 


US 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and 


name of country.) 




State (that is, country) of nationality: 


State (that is, country) of residence: 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and 


name of country.) 




State (that is, country) of nationality: 


State (that is, country) of residence: 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and 


name of country.) 




State (that is, country) of nationality: 


State (that is, country) of residence: 


f j Further applicants are indicated on another continuation sheet. 



Form PCT/IPEA/401 (continuation sheet) (July 1998; reprint January 2001) Legaistar 2001, Form pctoem See Notes (Q (he demand form 



Sheet No. 



rnational application No. 
PCT/US00/34542 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is 1X1 agent I I common representative 

and has been appointed earlier and represents the applicant(s) also for international preliminary examination. 

is hereby appointed and any earlier appointment of (an) agent(s) /common representative is hereby revoked. 

□ is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in 
addition to the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name; for a legal entity, full official 
The address must include postal code and name of country.) 

GEOFFREY, Michael M. 
GARDNER, CARTON & DOUGLAS 
321 North Clark 
Suite 3400 

Chicago, Illinois 60610 
US 



Telephone No.: 
312-644-3000 



Facsimile No.: 
312-6443381 



Teleprinter No.: 
N/A 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and 
the space above is used instead to indicate a special address to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 
!. The applicant wishes the international preliminary examination to start on the basis of: 
the international application as originally filed, 
the description IXI as originally filed 

| | as amended under Article 34 

the claims IXI as originally filed 

LJ as a men d e d under Article 19 (together with any accompanying statement) 
| | as amended under Article 34 

the drawings IXI as originally filed 

| | as amended under Article 34 
2 - I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3. | | The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 
20 months from the priority date unless the International Preliminary Examing Authority receives a copy of any 
amendments made under Article 19 or a notice from the applicant that he does not wish to make such amendments 
(Rule 69. 1 (d)). (This check-box may be marked only where the time limit under Article 19 has not yet expired.) 
Where no check-box is marked, international preliminary examination will start on the basis of the international application as 
originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international 
application under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up 
a written opinion or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: English 
1X1 which is the language in which the international application was filed. 
I I which is the language of a translation furnished for the purposes of international search. 
I I which is the language of publication of the international application. 

1 1 which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter 11 of the 
PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1 998; reprint January 2001 ) Le9a,Star 2001 ' Form PCTDEM See Notes to the demand form 



Sheet No. 



4 



ternational application No. 
PCT/US00/34542 
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STABLE BISPHENOLIC COMPOSITIONS 



FIELD OF THE INVENTION 

This invention relates to a method of manufacturing a stable solution containing 
bisphenolic stillbottoms. This invention also relates to phenolic compositions that are 
manufactured using solutions of bisphenolic stillbottoms. This invention further relates 
to phenolic compositions that are useful in the manufacture of laminates and paper 



strong acid catalyst. When bisphenol A is separated from the reaction mixture by 
distillation, for example, or by other purification methods, there is a material remaining 
that has been generally described in the art as a bisphenol stillbottom. Consistent with 
the use of the term in the art, hereinafter, the term bisphenol stillbottoms refers to that 
material separated during the preparation of bisphenol that is not purified bisphenol. 
Thus, bisphenol A stillbottoms may contain some bisphenol A. The bisphenol A 
stillbottom typically contains, in predominant proportions, other phenol-acetone reaction 
products. Dihydroxydiphenylpropane isomers and chromane compounds are typically 
present in lesser amounts. 

The reuse of bisphenolic stillbottoms is generally quite limited. Bisphenolic 
stillbottoms are a solid.at room temperature and typically must be kept in a molten state, 
or processed into a small particle such as a flake or powder, if the stillbottoms are to be 
further used in most manufacturing processes. Molten stillbottoms are subject to 
degrading oxidation. Therefore, the chemical composition of the stillbottoms will 
change as function of the length of storage time in the molten state. As a result of this 
changing chemical composition, products made using molten stillbottoms may have 
unpredictable properties. The processing of stillbottoms into an intermediate form, such 
as a flake or powder, adds significant cost to products made using this intermediate form 
and a flake or powder may sinter. Therefore, typically, bisphenolic stillbottoms are 
incinerated for disposal. 



products. 



BACKGROUND OF THE INVENTION 



Bisphenol A stillbottoms, as one example of bisphenolic stillbottoms known in 
the art, are produced by dehydrocondensing phenol and acetone in the presence of a 
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The use of bisphenolic stillbottoms in phenolic resin compositions has until now 
been limited. Not surprisingly, because phenolic resins are typically condensed from 
aqueous solutions, the insolubility of bisphenolic stillbottoms generally makes their use 
prone to problems. In one prior art process, for example, bisphenol A stillbottoms must 
5 be further refined before they are useable in the synthesis of a novolac resin. In this 

process, bisphenol A stillbottom are further processed, at extreme temperatures, reduced 
pressures and in the presence of an alkaline catalyst, to recover phenol and isopropenyl 
phenol. A residue remains after such processing and this residue is said to be useful in 
the manufacture of novolac resins. 
10 The use of bisphenols in phenolic resin synthesis in the prior art is surprisingly 

limited. As described above with respect to bisphenol stillbottoms, the relative 
insolubility of bisphenolic compounds generally makes their use prone to problems. For 
'J example, in one prior art composition, alkylidenepolyphenols, together with a 

i]| trifiinctional phenol and formaldehyde, are used in the synthesis of resoles. However, as 

- a 15 the prior art provides, the timing of the addition of the alkylidenepolyphenol is critical. 

The alkylidenepolyphenol can be added neither at the start of the synthesis nor near the 
end of the synthesis, but must be added at some mid-point in the reaction sequence. 
One prior art process describes a resin that is the reaction of product of formaldehyde 
and bisphenol A. However, as the prior art teaches, it is essential to maintain a very 
' l * 20 narrow mole ratio of formaldehyde to bisphenol A. Resins of this type have limited 
\ application as leveling compounds or metal coating compounds. 

The preparation of aqueous solutions of bisphenolic stillbottoms, let alone the 
use of these aqueous solutions in the manufacture of resins, until now has been unknown 
in the art. It has been generally concluded in the prior art that bisphenolic stillbottoms 
25 do not form stable aqueous solutions. It has been taught in the prior art that bisphenol 
A, for example, forms a two-phase system with hot water. It is known that molten 
bisphenol A forms a two-phase system with water at temperatures even as high as 85 °C 
to 100°C. In fact, it has long been known in the art that water washing of phenolic 
mixtures is one means to recover a relatively pure phenol product. The water will 
30 dissolve inorganic salts and acid impurities, while the phenolic product readily separates 
from the aqueous solution. 
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The development of methods that would allow reuse of bisphenolic stillbottoms 
have understandably been the object of few prior art attempts. One prior art process 
provides an aqueous suspension of ultrafine bisphenol particles. Strongly alkaline 
compounds are used in the preparation of such a suspension. This suspension is used in 
the preparation of polycarbonates. Yet another prior an process uses strongly alkaline 
compounds, such as sodium hydroxide, to provide for the dissolution of bisphenol A in 
hot water. In this prior art process, purified bisphenol A may be recovered from a 
bisphenolic mixture. Fractions of the bisphenolic mixture will dissolve in the hot water 
in increasing amounts as the amount of sodium hydroxide is increased. Purified 
insoluble bisphenol A is recovered by separation from the liquid portion that contains 
the soluble fractions. Still another prior art process employs a co-solvent, such as an 
alcohol, to provide for the dissolution of diphenols in water. In this prior art process 
bisphenol A is said to dissolve in a water/alcohol solution that has been heated to reflux. 
This process is said to be useful in the purification of bisphenol A. 

Each of the prior art processes has disadvantages. A heterogeneous two-phase 
system of bisphenolic stillbottoms and water is an impractical composition both for the 
storage of bisphenolic stillbottoms and the use of the stillbottoms in the synthesis of 
resins. Likewise, the use of strongly alkaline materials or co-solvents adulterates the 
bisphenolic stillbottoms thus limiting the further use of the modified stillbottoms. The 
use of molten bisphenolic stillbottoms can result in degradation of the bisphenolic 
stillbottoms thus affecting the properties of resins made using such stillbottoms. Pre- 
processing the bisphenolic stillbottoms into a flake or powder is costly. Furthermore, 
flakes or powders must be re-dissolved during the synthesis of a resin in order for the 
flake or resin to participate in the synthesis. The re-dissolution presents yet an 
additional energy requirement. Purification of the bisphenolic stillbottoms to another 
form is an energy intensive process that changes the chemical composition of the 
bisphenolic stillbottoms, thus further limiting the utility of the modified form. 

It would therefore be advantageous to have a stable aqueous solution of 
bisphenolic stillbottoms thus obviating the need to store bisphenolic stillbottoms in a 
molten state or to further process bisphenolic stillbottoms into a flake or powder form. 
It would also be an advantage to have a phenolic resin composition that included in the 
manufacture of the phenolic resin the use of a stable aqueous solution of bisphenolic 
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stillbottoms. It would be a further advantage to have a process for using, bisphenolic 
stUlbottomsinthe^y_nthesis_of.phen resins that did not require refinement of the 
bisphenolic stillbottoms into another chemical form. 

The preparation of laminates and resin-impregnated papers using phenolic resins 
is also known in the art. The resins used in such preparations range from low molecular 
weight resins having a high tolerance for water to high molecular weight resins having a 
low tolerance for water. 

Th^prepar^iqn^naminates and resin saturated papers using phenolicresins 
based on the prior art has attendant disadvantages. Low molecular weight resins are 
typically prepared by using a high phenol to formaldehyde ratio, or, in the alternative, a 
low formaldehyde to phenol ratio. Such resins typically contain a high free phenol 
content. These resins, accordingly, exhibit high emissions when subjected to the 
elevated temperatures realized in the manufacture of laminates. 

It would therefore be an advantage to have a low cost process for producing low 
molecular weight resins that also contain low amounts of residual free phenol. It would 
be a further advantage to have a product of such a process. 

SUMMARY OF THE INVENTION 

The present invention provides a stable aqueous solution of bisphenolic 
stillbottoms. The present invention also provides a resole composition that includes in 
the manufacture of the resin the use of a stable aqueous solution of bisphenolic 
stillbottoms. The present invention further provides a process for using bisphenolic 
stillbottoms in the synthesis of phenolic resins that does not require refinement of the 
bisphenolic stillbottom into another chemical form. 

The present invention provides a low molecular weight phenolic resin that 
exhibits improved paper saturation and reduced phenol emissions during treating when 
compared to the prior art. The present invention also provides a method for making low 
molecular weight phenolic resins that provide improved paper saturation and reduced 
phenol emissions during treating when compared to the prior art. 

The present invention further provides a resin, and a method for making such a 
resin, that results in a paper laminate that can provide improved flexibility when 
compared to the prior art. 
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DETAILED DESCRIPTION OF THE INVENTION 

According to one embodiment of the presentiinvention, a single-phase 
composition of bisphenolic stillbottoms is prepared by mixing water and bisphenolic 
5 stillbottoms together under controlled conditions. Surprisingly, it has been determined 
that when water is mixed with molten bisphenolic stillbottoms, under reflux conditions a 
stable composition results. Such a composition is a single-phase solution at 
temperatures as low as 75°C, and a single-phase composition that is a semi-solid 
ranging from a wax-like to a tar-like consistency at room temperature. The single-phase 
10 semi-solid can then be reheated to form a single phase liquid. 

The preparation of commercial bisphenolic compounds typically involves a 
distillation step whereby a purified bisphenolic compound is recovered and a residual 
bisphenolic stillbottom is separated from the recovered product. The bisphenolic 
stillbottom may also be described as a distillation residue. As is known in the art, the 
1 5 bisphenolic stillbottom exhibits different chemical properties, including reactivity, as 
p compared to the remainder of the feedstock representing the purified products. 

j*{ Bisphenolic stillbottoms useful in the process of the present invention may include 

-C bisphenol A stillbottoms. It is generally known in the art that bisphenol A has a purity 

jjT$ of at least 98%, on a weight basis and that bisphenol A stillbottoms are of a lesser 

20 purity. As noted above, it is also known in the art that bisphenolic stillbottoms exhibit 
different chemical properties, including reactivity, than bisphenol A, for example. 

Bisphenol A stillbottoms are commercially available. One source for such 
stillbottoms is General Electric Company, Plastics Group, Schenectady, New York, 
under the trade name V-390 PHENOLIC EXTENDER ("V-390"). V-390 is a mixture 
25 of products produced during the manufacture of bisphenol A. V-390 is also known 
under the synonyms and trade name: BP A tar, BPA isomers, and LE 390 PHENOLIC 
EXTENDER. V-390 has a melting point range of from about 62°C to about 1 10°C 
(about 144°F to about 230°F). 

30 An alternate source for Bisphenol A stillbottoms is Aristech Chemical 

Corporation, Pittsburgh, Pennsylvania under the product name BPA HEAVIES. BPA 
HEAVIES is a mixture of Bisphenol A, o,p-Bisphenol A isomers, and phenol. BPA 
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HEAVIES is also known under the synonyms: 4,4'-Isopropylidenediphenol, and 
Bisphenol A bottoms. BP A HEAVIES begin to melt at about 62°C (about 144°F). 

Table 1 , provided below, characterizes a typical bisphenolic stillbottom 
composition the composition of the present invention. 

Table 1. 

Estimated Concentration 



Component 

p,p-Bisphenol A 
o,p-Bisphenol A 
Trisphenol 
Chroman-I 
Phenol 

Other Phenol- Acetone 
Reaction Products 



10% -84% 
0% -30% 
10% -25% 
0%- 3% 
0%- 25% 
45% - 75% 



The percentages listed in Table 1 are on a weight-per- weight (w/w) basis calculated on 
the total weight of the bisphenolic stillbottom. It is understood that the component 
amounts will add up to 100 percent. It should also be evident from the data of table 1, 
that the bisphenolic stillbottoms of the present invention may contain substantially non- 
bisphenol A components. 

In contrast to the biphenolic stillbottoms of the present invention, bisphenol A 
melts at 150 - 155°C. Thus, it can be seen that the composition of bisphenolic . 
stillbottoms, as used herein, is significantly different from the purified bisphenol product 
from which the bisphenolic stillbottom is separated. 

The present invention provides a composition that is substantially lower in cost 
than bisphenol A. Because the composition of the present invention is a stable, single- 
phase, composition, it is readily used in the synthesis of resins, in place of bisphenol A, 
as illustrated by the following examples. 



Stable Aqueous Solutions of Bisphenol Stillbottoms 
In one embodiment, the bisphenolic stillbottoms are first brought to a molten 
state. This is accomplished in a vessel to which heat may be applied. Once the 
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bisphenolic stillbottoms are in a molten state water is then added to the vessel 
containing the molten bisphenolic stillbottoms. The weight of water added to the vessel 
is from about 1% to about 20% based on the combined weight of water and bisphenolic 
stillbottoms. Because the temperature of the molten bisphenolic stillbottoms may be 
5 near or above 100°C, the atmospheric boiling point of water, it is preferred that the 
vessel containing the molten stillbottoms be so equipped to reflux the water vapor that 
may evolve from the vessel. The water and the molten bisphenolic stillbottoms are then 
mixed, for about 30 minutes to about 120 minutes, until a single-phase solution is 
formed. 

10 In a preferred embodiment, the bisphenolic stillbottoms are heated to about 

1 10°C and water is slowly added, under mixing, over about 15 to 30 minutes. The 
temperature of the resulting solution is allowed to drop to about 80 to 90°C. 

A typical mixing process is described as follows. Components, including the 
bisphenolic stillbottoms and water, are introduced into a 1 liter four-necked round- 
1 5 bottom flask. The flask is fitted with means to stir the flask contents, means to monitor 
the temperature of the flask contents, and means to reflux volatile components and 
tZ products. Reflux is typically afforded by use of a reflux condenser fitted to one opemng 

^ of the four-necked flask. The condenser is typically cooled using water. Components 

p are pre- weighed before addition to the four-necked flask. The flask contents are heated 

■ * 20 by an electric heating mantle that is controlled by a rheostat, or by use of a steam table 
so that specific temperatures may be reached and maintained. Other arrangements will 
be known to those skilled in the art. 

Different diluents have been studied for use in preparing solutions of bisphenolic 
stillbottoms. Table 2, below, provides data on experiments conducted to determine the 
25 compatibility of such diluents. Also included is stability information in terms of the 
temperature and amount of time over which the solutions were held. 

Table 2. 

A Comparison Of Different Diluents For Bisphenolic Stillbottoms 

Water Acetone/ Acetone Acetone 
Diluent Water 



m 

|<MJ 

m 



5 
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Compatibility 
Weight of Diluent 
Hold temperature °C 
Hold time, days 



Good 


Good 


Good 


Good 


10 


20/10 


26 


20 


80 


25 


25 


32 


6 


6 


>11 


>7 



In a further study of the compatibility of bisphenolic stillbottoms with various 
solvents, the data of table 3, below, was collected. In these tests, the bisphenolic 
5 stillbottom was heated to about 90 to 1 10°C and the diluent was then slowly added, 

under mixing, over a 5 to 10 minute period of time. Mixing was continued for one hour 
|* and the solutions were allowed to cool to room temperature. The number of phases 

exhibited were observed both at the elevated temperatures and at room temperature. 

jp 10 Table 3. 

f* A Comparison Of Different Diluents For Bisphenolic Stillbottoms 

Ms? 

Amount, grams 

j \\ Component : {JJ b c d e f g h i 

r V-390 450 450 450 450 

BPA HEAVIES 450 450 450 450 450 

Phenol 50 50 

MEK 1 50 50 

IPA' 50 50 

Toluene ~ 50 50 

Water . 50 

1 MEK is methylethylketone 

2 IPA is isopropyl alcohol 



15 



All of the solutions studied appeared homogeneous under mixing. Solutions a, 
c, e, g, and i exhibited homogeneity at both the elevated temperatures (90°C - 100°C 
) and at room temperature. Solutions b, d, f, and h showed exhibited 
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homogeneity at the elevated temperatures but showed separation into two phases upon 
standing and cooling to room temperature. 

Certain analytical tests may be employed to characterize the stable compositions 
of the present invention. These tests are described below. 

Cone and Plate Viscosity Determination 
Aqueous solutions of bisphenolic stillbottoms were tested for viscosity. 
Viscosity was determined using the well known cone and plate viscosity method. The 
cone and plate viscosity is a high shear viscosity that may be measured on a viscometer 
such as the Brookfield cone and plate viscometer, model 2000H. The Cone and Plate 
viscometer provides viscosity measurements of small samples utilizing a 
thermostatically controlled fixed flat plate and a rotating cone. Typically, values 
measured by the viscometer are converted into centipoise. The cone and plate viscosity 
results reported below were made at a temperature of 75°C. 

Water Content Determination 

The water content of the stable aqueous solutions of the present invention were 
determined using the standard test method for water by the well known Karl-Fischer 
titration. This method uses Karl-Fischer reagent which is suitable for determining free 
water and water of hydration in most solid or liquid organic compositions and for a wide 
range of concentrations (i.e. from a parts per million order of concentration to pure 
water). This method is also known under the American Standard for Testing Materials 
method ASTM E 203-86. 

The following examples serve to illustrate one embodiment of the present 
invention. 

Stable Solution Preparation - Example 1 
A 90% aqueous solution of bisphenolic stillbottoms, based on the total solution 
weight, was prepared as follows. In this example, the atmosphere in the flask was air, 
however, other atmospheres, such as nitrogen, may be used. To a flask fitted with a 
means for mixing and a means for reflux as described above, PHENOLIC EXTENDER 
V-390 ("V-390") was charged. The V-390 was heated from ambient room temperature 
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to 125°C (257°F) over a period of 55 minutes, under mixing. At a temperature of 95 - 
125°C (203 - 257°F) V-390 is molten. Although not considered critical to the methods 
of the present invention, the molten V-390 was mixed for 5 minutes. After mixing the 
molten V-390 for five minutes, water was added to the flask in an amount that was 10%, 
on a weight basis, of the combined weight of the V-390 and the water. The temperature 
of the water at the time of addition was nominally 25°C (77°F) and the water was not 
heated prior to adding it to the flask, although this is not considered a controlling 
variable. Mixing was maintained during and after the addition of the water. The water 
immediately began to boil and the temperature of the flask contents rapidly dropped to 
100°C (212°F). With mixing, and during the first 20 minutes following the addition of 
the water, the V-390 and the water maintained separate phases. After about 60 minutes, 
the temperature of the flask contents had decreased to about 95°C (203°F), under reflux, 
and the flask contents now appeared clear and homogeneous. 

The now homogeneous solution in the flask was maintained at 95 °C (203 °F) 
under reflux and mixing for a period of days. Periodically, samples of the homogeneous 
solution were taken and tests for viscosity, color, and water content were performed on 
the samples. Table 4 below provides the results of the testing. 

Table 4 



Elapsed Time 
At 95°C 
(days) 



Number 

of 
Phases 



Water 
Content 

(%) 



Viscosity 
(centipoise) 



0 

3 

V 

13 

21 

23 

29 



10.0' 



8.3 



530 
530 



800 
800 



1 Calculated based on initial water charge. 

2 This sample showed the presence of a minor amount of sediment, but 
otherwise the sample was a single phase. The amount of sediment was not 
considered significant and therefore the source of the sediment was not 
determined. 
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In performing the method of Example 1, it was also observed that water can be 
added to the stable aqueous solution in order to adjust the viscosity while still 
maintaining a single phase system. To a sample of the solution of example 1 that had 
been maintained for 29 days, water was added to adjust the viscosity to 540 centipoise 
and the water content to 9.2%. The change in water content over time, under the storage 
conditions described above, is believed to be due to normal losses due to inefficiencies 
in the reflux process. 

Programmed Addition of Water - Example 2 
It has been determined that water may be metered into molten bisphenolic 
stillbottoms, in a programmed manner, to make the stable aqueous solutions of the 
present invention. In this example water in an amount equal to 10% of the combined 
weight of water and bisphenolic stillbottom was added to molten V-390. In this 
example, a flask fitted with a means for mixing and a means for determining 
temperature was used. An atmosphere of air was maintained in the flask. Initially, V- 
390 was charged to a flask and brought to a temperature of 1 15°C (239°F) and allowed 
to melt under mixing. Although not considered critical to the methods of the present 
invention, the V-390 was allowed to mix for about 15 minutes. Water was then added 
in the amount described above over a 38 minute period under reflux. At the end of the 
38 minute period the temperature of the flask contents at decreased to about 100°C 
(212°F). At the end of 38 minute period of water addition, the flask contents were 
mixed for an additional 47 minutes at 100°C (212°F). It was observed that by using the 
above-described programmed addition no cold gelling of the V-390 occurred upon 
addition of the water and there was no flooding of the reflux condenser. Inefficiencies 
in the operation of the condenser can explain loss of water during the mixing of water 
and bisphenolic stillbottoms at reflux temperatures. 

The advantage of this approach is the ease of transfer, addition and dissolution 
during resin manufacture. 

Phenolic Resins Containing Bisphenolic Stillbottoms 
In yet another embodiment of the invention, Improvements are made in phenolic 
resins. Bisphenolic stillbottoms may be used to produce phenolic resins useful in the 
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making of laminates and resin impregnated papers. Like the bisphenolic stillbottorns, 
the stable aqueous solutions of the present invention may also be used in the synthesis 
of resoles and novolacs. Conventional resole and novolac preparation is further 
described below and in Phenolic Resins, Chemistry. Applications and Performance , (A. 
5 Knop and L.A. Pilato, Springer-Verlag ( 1 985)). 



Resole Synthesis 

The formation of aresole occurs under generally known conditions. The 
reaction is carried out at a molar ratio of phenolic compound to aldehyde of 1 :0.2 to 
10 about 1:5. Catalysts typically employed include sodium hydroxide, sodium carbonate, 
alkaline earth oxides and hydroxides, ammonia, hexamethylenetetramine ("HMTA") 
and tertiary amines. Resoles may also form under neutral to mildly acidic conditions. 
Divalent metal salts, for example, will catalyze resole formation. 
JsJ The phenolic compound used in the resole synthesis is preferably phenol itself 



li! 15 but may be cresol, xylenols, alkyl substituted phenols, bisphenol A, bisphenol F. The 
aldehyde used in the resole synthesis is preferably formaldehyde but may be another 



a 



m 



aldehyde such as acetaldehyde, propionaldehyde, n-butyraldehyde, isobutyraldehyde, 



13 benzaldehyde, glyoxal, and furfural. 



The stable aqueous solution of the present invention may also be used in the 
20 synthesis of resole derivatives. For example, the stable aqueous solution may be used in 
the synthesis of an alkoxy-modified-resole. United States patent no. 4,634,758, herein 
incorporated by reference in its entirety, discloses a process for manufacturing alkoxy- 
modified resoles. As another example, the stable aqueous solution of the present 
invention may be used in the synthesis of a resole modified with an aliphatic 
25 polyhydroxy compound. The aliphatic polyhydroxy compound is covalently bound into 
the resole. United States patent no. 5,189,079, herein incorporated by reference in its 
entirety, discloses a process for making resoles covalently bound with polyhydric 
alcohols. 

A typical process for resole synthesis is described as follows. Reactants are 
30 introduced into a 1 liter four-necked round-bottom flask. The flask is fitted with means 
to stir the flask contents, means to monitor the temperature of the flask contents, and 
means to reflux volatile components and products. Reflux is afforded by use of a reflux 
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condenser fitted to one opening of the four-neck flask. The condenser is typically 
cooled using water. Reactants are pre-weighed before addition to the four-necked flask. 
The stable aqueous solution of the present invention may be added at any point during 
the synthesis. It is well known in the art that the weights of reactants are adjusted at the 
time of addition to account for differences between the nominal assay and the precise 
assay of the reactant. The flask contents are heated by an electric heating mantle that is 
controlled by a rheostat, or by use of a steam table, so that specific temperatures may be 
reached and maintained. Other arrangements will be known to those skilled in the art. 

Similar to the laboratory process described above, larger-scale batches of 
resoles, of course, may also be made. Conceptually, the two processes are the same. In 
making the larger plant-scale batches, a reactor vessel is used that possesses similar 
process control capability as the laboratory reaction flask. Therefore, the reactor vessel 
provides means for mixing reactants, means for measuring and controlling the 
temperature of the reactants, means for refluxing any volatile compounds in the reactor 
vessel,(and means for distilling off the volatile compounds. 

The process for making resoles described above presents the basic aspects of 
such a process. It is understood by those of skill in the art that modifications to such a 
process may be made and at that various additives, in addition to the basic components 
described above, may be used. For the examples provided below, formaldehyde is 
added in what is termed in the art as a programmed addition. In such an addition, 
formaldehyde is metered into a flask or reactor vessel over a period of time so that a 
maximum temperature is not exceeded. Those of skill in the art will recognize, 
however, that whether the formaldehyde is added in a single charge oris added in a 
programmed addition will hot affect the final resin product. 

It has also been discovered that, surprisingly, water tolerance is one means to 
determine when the bisphenolic stillbottoms are to be added to a partially reacted resole, 
in order to produce resins that exhibit a preferred paper saturation at an appropriately 
low free phenol content, as discussed above. If the bisphenolic stillbottom is added at a 
high water tolerance, the resulting resole has a very slow cure speed. If the bisphenolic 
stillbottom is added at a low water tolerance, the resulting aqueous resole will not 
penetrate the paper. 
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Novolac Synthesis 

_ Novolac resins are obtained by the reaction of a phenol and an aldehyde in a 
strongly acidic pH region. Suitable acid catalysts include the strong mineral acids such 
as sulfuric acid, phosphoric acid and hydrochloric acid as well as organic acid catalysts 
such as oxalic acid, para toluenesulfonic acid, and inorganic salts such as zinc acetate, or 
zinc borate. The phenol is preferably phenol itself but a portion of the phenol can be 
substituted with cresol, xylenols, alkyl substituted phenols such as ethylphenol, 
propylphenol. and mixtures thereof. The aldehyde is preferably formaldehyde but other 
aldehydes such as acetaldehyde, benzaldehyde, and furfural can also be used to partially 
or totally replace the formaldehyde. 

The reaction of the aldehyde and phenol is carried out at a molar ratio of 1 mole 
of the phenol to about 0.40 to 0.85 mole of the aldehyde. For practical purposes, 
phenolic novolacs do not harden upon heating but remain soluble and fusible unless a 
hardener (curing agent) is present. 

Water Tolerance Measurements 

The water tolerance test determines the compatibility of the partially reacted 
resole with water. In this test, the amount of water which may be added to the partially 
reacted resole while still maintaining a homogeneous solution is determined. The 
results of the test are expressed in terms of a percentage of the weight of resole equal to 
the amount of water added. 

The water tolerance test employs distilled or de-ionized water, a laboratory 
balance, reading to .01 gram, test tubes, a constant temperature bath set to 25°C, and 
other standard laboratory equipment that will be known to those of skill in the art. The 
distilled or de-ionized water is brought to 25.0 ± 0.1°C. Approximately 10-3 grams of 
a resin sample is weighed into a test tube and the weight recorded. Next 10-3 grams of 
water is added to the test tube. The test tube is then capped and shaken to insure that 
sample is thoroughly mixed with water. If the test tube exhibits a cloud, the test is 
restarted and a lesser amount of water than first used is added to the test tube. Next the 
test tube is placed in the 25°C water bath and the sample is agitated. Additional water is 
incrementally added until the cloud point of the sample is reached. The cloud point end 
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point occurs when small white alphanumeric characters on a black background behind 
the sample can no longer be read when looking through the sample. The final total 
weight of the water added to the test tube is determined and recorded. The water 
tolerance of the sample is then calculated as the amount of water added to the sample 
divided by the initial sample weight. 

Free Phenol Determination 
The unreacted phenol content in phenolic resins may be determined using any of 
the well known gas chromatographic methods. In the method used in the examples 
below, a gas chromatograph equipped with an FID detector and a6'x 1/8" column with 
1.2% Atpet-80 and 6.8% di-n-decylphthalate on 60/80 Anachrom ABS is used. The 
column oven temperature is maintained at about 130°C, the injection port temperature at 
about 220°C, and the detector temperature at about 220°C Those of ordinary skill in 
the art will recognize variations of these components and parameters that may be used. 
Resin samples are dissolved in a suitable solvent and spiked with p-crespl as a standard. 
After mixing, the solution of resin, solvent and standard are injected into the gas 
chromatograph and the areas under the phenol and p-cresol peaks are integrated. The 
concentration of the free phenol may then be calculated. 

Refractive Index Determination 
The refractive index of resin samples was determined using the well-known 
Abbe refractometer. Measurements were made at 25°C, with the prisms of the 
refractometer maintained at this temperature by a circulating constant temperature bath. 

Resole Viscosity Determination 
Resole viscosity was determined using the well-known Brookfield viscometer. 
The Brookfield viscometer measures the viscous resistance to a rotating spindle 
immersed in a fluid. The torque necessary to rotate the spindle in the fluid is expressed 
in centipoise. For the results provided below, a Brookfield Digital Viscometer Model 
DV-II+ was used. Viscosities were determined at a temperature of 25°C and the 
Brookfield Viscometer was maintained at about this temperature using a circulating 
constant temperature bath. 
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Gel Time Determination 
The gel time of a liquid resin is the length of time, typically expressed in 
minutes, required for a resin to become infusible at a given standard temperature. For 
this test a Sunshine Gel Time Meter, catalog number 22* available from Sunshine 
Scientific Instrument Inc., Philadelphia, Pennsylvania, is used to measure the end point 
of the gel time. In this method, a constant boiling temperature solvent is used. For gel 
time measurements reported below, tetrachloroethylene (perchloroethylene) was used, 
which has a constant boiling temperature of 121 °C. Accordingly, the gel times reported 
below were determined at 121°C. The Sunshine Gel Time Meter will automatically 
identify the end point of the gel time. 

Resole Synthesis - Example 3 

To a flask, as described earlier, 100 parts of phenol, 3.5 parts of 50% aqueous 
50% sodium hydroxide, 1 part of sodium sulfite, and 14.9 parts of V-390 wereadded. 
These components were heated to about 65C, under mixing and atmospheric pressure. 
Next, 1 1 1 parts of aqueous 50% formaldehyde solution was metered into the flask over 
a 50 minute period. The temperature of these component reactants was held at about 
70C and allowed to react under mixing for about 120 minutes. The volatile contents of 
the flask were then distilled off under vacuum of about 22 inches Hg until a distillate 
weight of 21.65 Parts was attained. The contents of the flask were then held at 65C until 
a free phenol of about 6.0% was attained. The contents of the flask were cooled to 25C 
and 2.5 parts of acetic acid was added. The pH was then adjusted to 6.56 with a small 
amount of 50% sodium hydroxide. 

The resin thus prepared had a refractive index of 1 .5409, a free phenol content of 
5.6%, and a viscosity of 433 cps. 

Resole Synthesis Using Bisphenolic Stillbottoms - Example 4 

To a flask, as described above, 100 pans of phenol, 3.5 parts of a 50% aqueous 
solution of sodium hydroxide, 1 part of sodium sulfite, and 14.9 parts of V-390 were 
added. These components were heated to about 65 °C, under mixing and atmospheric 
pressure. Next, 1 1 1 parts of a 50% aqueous formaldehyde solution was metered into the 
flask over a 50 minute period. The temperature of these component reactants were held 
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at about 70°C and allowed to react under mixing and reflux for about 120 minutes. The 
volatile contents of the flask were then distilled off under a vacuum of about 22 inches 
Hg to a distillate weight of 32.1 parts A residual free formaldehyde content of about 1% 
was attained. The contents of the flask was cooled to about 25°C and 2.75 parts of 
acetic acid and 6 parts of water was added. 

The resin thus prepared had a refractive index of 1.5405, a free phenol content of 
7.8%, and a viscosity of 21 1 centipoise. The gel time of this resin, at 121°C, was 22.9 
minutes. 

Resole Synthesis — Example 5 

To a reactor vessel, 100 parts of phenol, 1 part of sodium sulfite, 3.5 parts of a 
50% aqueous solution of sodium hydroxide were added. These components were heated 
to about 65C under mixing and atmospheric pressure. Next, 1 1 1 parts of a 50% aqueous 
formaldehyde solution was metered into the vessel over a 50 minute period. The 
temperature of these component reactants was held at about 70C for 120 minutes. The 
volatile contents of the vessel were then distilled off under vacuum of 23.8 inches Hg 
until a distillate weight of 21 .5 parts was attained. The contents of the vessel were then 
held at 65C until a water tolerance of 577% was attained. The contents of the vessel 
were cooled to 55C and 14.9 parts of V-390 was added. The temperature was held at 
55C for 45 minutes after the addition was completed. The contents of the vessel were 
cooled to about 45C and 2.75 parts of acetic acid was added. The pH was then adjusted 
to 6.86 with acetic acid and the viscosity to 270 cups with water. 

The resin thus prepared had a refractive index of 1.5410, a free phenol content of 
5.3%, and a viscosity of 270 cups. 

Resole Synthesis Using Storage Stable Aqueous Solution - Example 6 
A resole resin was prepared according to the methods of the present invention 
using the storage stable solution of example 2. It was discovered that when the storage 
stable solution was used, no significant difference in resin properties were obtained 
when compared to a resin prepared using neat bisphenolic stillbottoms. 

To a flask, as described above, 100 parts of phenol, 3.5 parts of a 50% aqueous 
solution of sodium hydroxide, and 1 part of sodium sulfite were combined, and 1 10 
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parts of a 50% aqueous formaldehyde solution, was then added over a 50 minute period. 
The contents of the flask (the "reactants") were heated to about 70°C, under mixing and 
atmospheric pressure. The temperature of the reactants were held at about 70°C and 
allowed to react under mixing and reflux for about 90 minutes. The volatile contents of 
5 the flask were then distilled off under a vacuum of about 25 inches Hg until a distillate 
weight of 25.65 parts was attained. The flask contents were then allowed to react under 
atmospheric pressure at 66°C until a water tolerance of 1 030% was obtained. At this 
point in the reaction the flask contents were cooled to about 60°C. Next, 16.55 parts of 
the storage stable solution of example 2 was added to the flask. The contents of the 
10 flask were then allowed to continue to mix and react for about 10 minutes at a 

temperature of about 60°C. At the end of the 90 minutes reaction time, the contents of 

I** 

n the flask were rapidly cooled to about 25°C, at which point 3 parts of acetic acid was 

added. 

f 3 The resin thus prepared had a refractive index of 1 .5402, a free phenol content of 

m 

§ : jy 15 6.0%, and a viscosity of 209 centipoise. The gel time of this resin was 22.15 minutes at 
W 121°C. 

a 

13 Resole Synthesis Using Bisphenolic Stillbottoms - Example 7 

i :,| " ~" — ~~ " 

To a reactor vessel, as described above, 1 00 parts of phenol, and 3 parts of a 

Uv 

;-F 50% aqueous solution of sodium hydroxide were combined and 115 parts of a 50% 

m 20 aqueous formaldehyde solution was then added over a 50 minute period. The contents 
of the reactor vessel (the "reactants") were heated to about 75°C, under mixing and a 
vacuum of about 20 inches of Hg, until reflux initiated. The reactants were allowed to 
react at 75°C under reflux for about 1 .5 hours. At the end of this 1 .5 hour period, the 
volatile components of the flask were distilled off at a temperature of about 60°C and a 
25 vacuum of about 20 inches of Hg, to a distilled weight of about 22.4 parts. The 

reactants were then held under atmospheric pressure and 65 °C until a water tolerance of 
551% was obtained. At this point in the reaction, 8.5 parts of methanol, 15 parts of V- 
390, and 2.7 parts of urea were added to the flask. The temperature of the reactor vessel 
contents was reduced to about 40°C and 1.8 parts of acetic acid were added to the 
30 reactor vessel. 
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The resin thus prepared was determined to have a refractive index of 1.5373, a 
viscosity of 191 centipoise, and a free phenol content of 5.3%. The gel time of the resin 
was 19.1 minutes at 121°C. 

5 Use of a Bisphenolic Stillbottom Compared to Use of Bisphenol A 

The effect of the use of a bisphenolic stillbottom to the synthesis reactants of a 
resole resin on the paper penetration times was further studied. This result was 
compared to the paper penetration properties of a resin prepared using bisphenol A. In 
these examples, either bisphenolic stillbottom or bisphenol A, as noted, were added with 
10 the initial charge of phenol and formaldehyde in the preparation of the resole resin. 

Resole Synthesis Using Bisphenol A - Example 8 
H To a flask, as described above, 100 parts of phenol, 3.5 parts of a 50% aqueous 

P solution of sodium hydroxide, 1.0 parts of sodium sulfite and 10 parts of Bisphenol- A 

11 1 5 were added. These components were heated to about 65°C, under mixing and 

atmospheric pressure. Next, 1 1 1.0 parts of a 50% aqueous formaldehyde solution was 
'3 metered into the flask over a 50 minute period at 70°C. The temperature of these 

Q component reactants were held at about 70°C and allowed to react under mixing and 

X reflux for about 2 hours. The volatile contents of the flask were then distilled off under 

t'i 20 a vacuum of about 25 inches Hg until a distillate weight of 3 1 .9 parts and a residual free 
formaldehyde content of about 1% was attained. The contents of the flask was cooled to 
about 25°C and 2.75 parts of acetic acid was added. 

The resin thus prepared had a refractive index of 1 .5400, a free phenol content of 
8.3%, and a viscosity of 175 centipoise. 

25 

Resole Synthesis Using Bisphenolic Stillbottoms - Example 9 
The present example demonstrates the manufacture of the resins of the present 
invention on a large, commercial, scale. To a reactor vessel, as described above, 5,963.0 
pounds of phenol, and 179.0 pounds of a 50% aqueous solution of sodium hydroxide 
30 were combined and 6,858.0 pounds of a 50% aqueous formaldehyde solution was then 
added over a 50 minute period. The contents of the reactor vessel (the "reactants") were 
heated to about 75°C, under mixing and a vacuum of about 20 inches of Hg, until reflux 
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initiated. The reactants were allowed to react under reflux for about 2 hours. The 
temperature of the reactants were held at about 75 °C over this 2 hour period. At the end 
of this 2 hour period, the volatile components of the flask were distilled off at a 
temperature of about 60°C and a vacuum of about 24 inches of Hg to a distillate weight 
of 1410 pounds. The reactants were then held at 70°C under reflux and about 22 inches 
of Hg until a water tolerance of 393% was obtained. At this point in the reaction the 
reactor vessel contents were cooled to about 55°C and the vacuum was maintained at 
about 25 inches of Hg. Next, 1 151.0 pounds of V-390 was added to the reactor vessel 
and allowed to mix and react for about 1 hour. Next, 161 .0 pounds of urea were added 
to the reactor vessel. The temperature of the reactor vessel contents was about 60°C, the 
vacuum was about 23 inches of Hg, and the reaction was continued for about 1 
additional hour. At the end of this 1 hour reaction period 1 03 pounds of acetic acid 
were added to the reactor vessel. An additional 130 pounds of water and 12 pounds of 
acetic acid was added to the contents of the reactor vessel, thereby adjusting the 
refractive index, viscosity, and pH. 

The resin thus prepared was determined to have a refractive index of 1 .5435, a 
viscosity of 271 centipoise, and a free phenol content of 5.0%. The gel time of the resin 
was 18.1 minutes at 121°C. 

Measuring Resin Penetration of Paper 

The utility of the resins of the present invention may be determined, in part, 
based on the ability of the resin to penetrate paper. One parameter useful in assessing 
this ability is the amount time it takes the resin to penetrate paper in a standardized test. 

The penetration times reported below were determined using a standardized 
paper penetration test. This test indicates the capability of the resin being tested to 
penetrate and completely wet the fibers in a paper sheet. The equipment used in the test 
includes: a pan capable of holding 0.5 to 1.0 inch of the resin and having a minimum 
diameter of 3.5 inches; a thermometer capable of reading 25.0 + 0.1 °C; and a stopwatch. 
The paper used in this test is a Westvaco 1 1 5 pound basis weight paper. The paper is 
cut in the shape of a 2 % inch diameter circle. Prior to testing the paper is to be stored in 
a dessicator containing CaCl 2 • 6H 2 0 to maintain 31% R.H. (relative humidity) at 
24.5°C. 
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To begin the test, the resin is brought to a temperature of 25°C. The paper disc 
is placed in the pan of resin with the "shiny" side of the paper facing the liquid resin 
while simultaneously starting the stopwatch. The wettingof fibers is observed as the 
resin penetration progresses. The time when the exposed surface area of the paper disc 
is initially wet through marks the end of the test. It is this time that is reported as the 
penetration time. 

Paper Penetration Results Using Resins of Examples 3-9 
The following Table 5 summarizes the results of paper saturation tests performed 
using the resole resins of the examples. As demonstrated, paper penetration is 
dependent on the water tolerance the resin had attained at the time of addition of a 
bisphenolic compound. 
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Table 5 

Example Number Cure Time Water Tolerance Free Phenol Initial 

Atl21°C At Time of Addition Content Penetration 

Time 

(minutes) (%) (%) (seconds) 



3 17.6 infinite 5.6 >180 

4 22.9 infinite 7.8 18 

5 20.0 577 5.3 42 
6 1 22.15 1030 6.0 30 
7 2 19.1 551 5.3 21 

8 22.2 infinite 8.3 15 

9 19.2 393 5.0 70 



1 The resole of example 6 was made using the storage stable solution of the 
present invention. 

2 The resole of example 7 was made using methanol as the solvent. All 
others are water based products. ^ 



As demonstrated by the data of Table 5, the stable solution of the present 
invention provides for the manufacture of a resin that allows excellent paper penetration 
without adversely affecting gel or free phenol content. Furthermore, use of the stable 
aqueous bisphenolic solution of the present invention allows the manufacture of resin 
without the addition of methanol, yet exhibiting excellent paper penetration. As seen by 
the results of table 3, the paper penetration time is very dependent upon when the 
stillbottoms are added during the resin manufacture. 

Further examples of resole synthesis using an alternate source of bisphenolic 
stillbottom are presented below. 

Resole Synthesis Using Bisphenolic Stillbottoms - Example 10 
To a flask, as described above, 100 parts of phenol and 2.93 parts of a 50% 
aqueous solution of sodium hydroxide were added and brought to 55°C. Next, 1 12.6 
parts of a 50% aqueous formaldehyde solution was metered into the flask over a 50 
minute period. The temperature of these component reactants were held at about 75°C 
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and allowed to react under mixing and reflux for about 120 minutes. The volatile 
contents of the flask were then distilled off under a vacuum to a distillate weight of 36 
parts at 60-62°C. The contents of the flask was heated to about 72°C, with the water 
tolerance dropping to about 580%. The contents of the flask were then further cooled to 
5 about 60°C and 1 Quarts of BPA HEAVIES was added under mixing. The contents of 
the flask was maintained at about 60°C, under mixing, for an additional one hour period. 
During this one hour hold, 10 parts of water was added to adjust the solids content. 
Next, 2.65 parts of urea was added and the flask contents were cooled to 40°C. Next, 
the flask contents were cooled to 25°C and 1 .76 parts of acetic acid was added. 
10 The resin thus prepared had a refractive index of 1.5390, a free phenol content of 

5.8%, and a viscosity of 179 centipoise. The resin thus prepared exhibited a gel time of 
p 19.5 minutes at 12 1°C. 

P Resole Synthesis Using Storage Stable Solution - Example 1 1 

j|) 1 5 To a flask, as described above, 1 00-parts ofphenol^and 2.92 parts of a 50% 

aqueous solution of sodium hydroxide were added and brought to 55°C. Next, 111.9 

O parts of a 50% aqueous formaldehyde solution was metered into the flask over a 50 

lid 

Q minute period. The temperature of these component reactants were held at about 75°C 

% and allowed to react under mixing and reflux for about 120 minutes. The volatile 

II 20 contents of the flask were then distilled off under a vacuum to a distillate weight of 26.9 
parts at 60°C. The contents of the flask were heated to about 70°C, allowing the water 
tolerance to drop to about 580%. The contents of the flask were then further cooled to 
about 60°C and 1 1.0 parts of a storage stable solution of the present invention, 
consisting of 90% BPA HEAVIES in aqueous solution, was added under mixing. The 
25 contents of the flask were maintained at about 55°C, under mixing, for an additional one 
hour period. Next, 2.63 parts of urea was added and the flask contents were cooled to 
40°C. Next, the flask contents were cooled to 25°C and 1.69 parts of acetic acid was 
added. 

The resin thus prepared had a refractive index of 1.5396, a free phenol content of 
30 6.4%, and a viscosity of 197 centipoise. The resin thus prepared exhibited a gel time of 
18.5 minutes at 121 °C. 
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Example 12. presented below, illustrates novolac synthesis using a bisphenolic 
stillbottom. 

Novolac Stillbottoms Modified -- Example 12 

It has also been learned that the stillbottoms modification is not to be limited in 
use to that of resole resins. A stillbottoms modified novolac resin has been produced in 
the following manner: 

To a reactor vessel, 1 00 pans of phenol and 11.1 parts of V-390 were added. 
The contents of the vessel were heated to 62-68C under agitation wherein the V-390 
easily dissolved. At this temperature, 0.36 pans of oxalic acid was added. Other acids 
may be used (sulfuric, etc) and are known by those practiced in the art. The contents 
("reactants ?? ) of the vessel were further heated to 98-1 0OC. Next 43.9 parts of 50% 
formaldehyde solution was metered into the vessel over a 60 minute period. The 
temperature of these component reactants were held at 100C for 3 hours until the free 
formaldehyde content of the water portion was less than 0.5%. The contents of the 
vessel were then distilled atmospherically to 1 70C. Next, vacuum distillation was 
initiated and continued until the desired free phenol content was obtained. In this 
example, it was 1 .56%. The resulting product made a novolac of an orange color, tack- 
free, clear appearance, and having a viscosity of 4880 cps (cone & plate 100 cone; 
125C). A novolac, thus prepared, is expected to have applications in Abrasives and 
Friction Industries where higher temperature resistance and less brittleness would 
contribute to the product maintaining its integrity. 

A comparison of the results of Examples 4 and 8 demonstrates that the use of a 
bisphenolic stillbottom in the synthesis of a resole resin can result advantageously in a 
product that has a comparable initial penetrationtime when compared to a similar resin 
made using bisphenol A instead of the bisphenolic stillbottom. This also demonstrates a 
low cost alternative to the use of the alkylidenepolyphenol, bisphenol A. 

The results provided in Table 4 also demonstrate the effect of adding the 
bisphenolic stillbottom at an effectively infinite water tolerance. The water tolerance at 
the time of addition of the bisphenolic stillbottom is high, because the principle 
reactants, phenol and formaldehyde, are in aqueous solution and resin solids have not 
yet been produced. 
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The data disclosed herein demonstrates a preferred range of water tolerance at 
which a bisphenolic stillbottom is added to a reacting resole resin of about 400% to 
about 1 100%. Although it is clear from the examples that the bisphenolic stillbottoms 
may be added at a water tolerance in excess of 1 100%, it is preferred that the residual 
5 free phenol be less than the nominally 8% demonstrated in Examples 5, 6 and 9. By 
comparison, Example 6, employing a storage stable solution of the present invention 
added at a water tolerance of 1030%, yielded a free phenol concentration of 6%. 
Accordingly, the preferred upper limit of water tolerance at which a bisphenolic 
stillbottom is added to the reacting resole resin is about 1 100%. Reference to Table 5 

10 (example 9) demonstrates that when a bisphenolic stillbottom is added to a reacting 

resole resin at water tolerance of about 393%, the initial penetration time of the resulting 
resin is slow. However, when the bisphenolic stillbottom is added at a water tolerance 
of about 600 - 1000%, the initial penetration time is greatly reduced. Therefore, the 
preferred lower limit of water tolerance at which a bisphenolic stillbottom is added to 

1 5 the reacting resole is about 400%, as shown by examples 5 and 9. 

Applications of the Compositions of the Present Invention 
The resins of the present invention are useful in, but not limited to, a broad range 
of laminating and paper preparation processes. For example, the resins of the present 
20 invention may be used in conventional laminating processes, such as used for the 

manufacture of kitchen countertops. The resins of the present invention may also be 
used in the preparation of decorative laminates. In the laminating process, as will be 
understood by those of ordinary skill in the art, laminate layers are bonded together 
using a resin. The resins of the present invention are thus useful in bonding together the 
25 laminate layers. The resins of the present invention may be used in the preparation of 
f saturated, or partially saturated, paper products, such as filter paper. The compositions 
of the present invention may also be used in paper coatings, or saturating, fiberglass 
bindings, abrasions, friction composites, particle board, and refractories. Generally, the 
composition of the present invention may be used where lower emissions and/or 
30 plasticity are sought. 

Each application of the resins of the present invention may require further 
modification of the resoles. For example, certain laminating processes, or processes 
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used in the preparation of filter paper, may require the addition of an alcohol, such as 
methanol or ethanol, to the resole, to further facilitate paper penetration. However, it 
should be understood, that use of the stable aqueous solution of the present invention 
can eliminate the use of such an alcohol for some applications by virtue of the time at 
which it is added. 

The effective amount of the resins of the present invention used in the 
applications in which such resins may be used will vary from application to application. 
However, such amounts will be readily understood by those of ordinary skill in the art. 
Furthermore, the methods of making laminates and paper products, as referred to herein, 
will also be readily understood by those of ordinary skill in the art. 

Embodiments of the present invention also provide laminates made using 
phenolic resins which exhibit excellent finished product properties. Such paper 
laminates can exhibit reduced emissions during treating when compared to laminates of 
the prior art because, among other reasons, the elimination of alcohol from the resin 
formulation and a low free phenol concentration in the resole. Furthermore, improved 
laminates having excellent flexibility may be made according to embodiments of the 
present invention. 

Thus it has been disclosed in embodiments and the preferred embodiment of the 
present invention, a storage stable solution of bisphenolic stillbottoms and solvents 
including water and other solvents. A method of making such stable solutions is 
likewise disclosed. It has also been disclosed in embodiments of the present invention 
resins made using such storage stable solutions. Such resins exhibit a low free phenol 
content and allow the production of laminates with desirable physical properties related 
to resin penetration of the paper. Improved laminates having excellent flexibility have 
also been disclosed in embodiments of the present invention. The present invention also 
provides a method by which paper penetration may be controlled as a function of the 
water tolerance and the time at which the stillbottoms are added. Other embodiments 
can be easily envisioned within the basic principles of the present invention. 

It should be understood that various changes and modifications preferred in the 
embodiment described herein will be apparent to those skilled in the art. Such changes 
and modifications can be made without departing from the spirit and scope of the 
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present invention and without demising the attendant advantages. It is, therefore, 
intended that such changes and modifications be covered by the appended claims. 
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What Is Claimed Is: 

1. A bisphenolic compositions/comprising*/ 

a bisphenolic stillbottom; and 
a solvent; 

wherein the bisphenolic composition is a^single phase. 

2. The solution of Claim 1 further comprising: 

an amount of the bisphenolic stillbottom of from about 99% to about 
85% based on the weight of the solution; and 

an amount of the solvent of from about 1% to about 15% based on the 
weight of the solution; 

wherein the sum of the percentage of bisphenolic stillbottom present in 
the solution and the percentage of the solvent in the bisphenolic stillbottom is about 
100% 

3. The solution of Claim 2 wherein the bisphenolic stillbottom is present in an 
amount of from about 99% to about 90% and the solvent is present in an amount of from 
about 1% to about 10%. 

4. The solution of Claim 2 wherein the bisphenolic stillbottom comprises: 

p,p-Bisphenol A 1 0% - 84%; 

o,p-Bisphenol A 0% -30%; 

Trisphenol 10% -25%; 

Chroman-I 0%- 3%; 

Phenol 0% - 25%; and 

Other Phenol-Acetone 45% - 75% 

Reaction Products; 

wherein, the phenol-acetone reaction products do not include p,p- 
Bisphenol A, o,p-Bisphenol A, trisphenol, Chroman L and phenol. 

5. The solution of Claim 1 wherein the solvent is selected from the group 
consisting of water, acetone, methylethylketone, isopropyl alcohol, phenol iarui toluene. J 
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6. The solution of Claim 5 wherein the solvent is water. 

7. The solution of Claim 5 wherein the solvent is a mixture of water and acetone. 

r8. f A method for making a stable composition of a bisphenolic stillbottom and a 

f I 

solvent, the method comprising the steps of:< 

heating the bisphenolic stillbottom to a temperature of from about 65°C to about 

170°C; 

adding the solvent to the heated bisphenolic stillbottom; and 
mixing the solvent and the bisphenolic stillbottom for a period of time sufficient 
for the solvent and the bisphenolic stillbottom to form a single-phase composition. 

9. The method of Claim 8 wherein the bisphenolic stillbottom is heated to a 
temperature of from about 120°C to about 150°C. 

10. The method of Claim 8 wherein the bisphenolic stillbottom and the solvent are 
mixed for about 30 minutes to about 60 minutes. 

1 1 . The method of Claim 8 further comprising refluxing the solvent. 

12. The method of Claim 8 wherein the temperature of the solvent at the time the 
solvent is added to the bisphenolic stillbottom is from about 25°C to about 40°C. 

13. The method of Claim 8 wherein the solvent is selected from the group consisting 
of water, acetone, methylethylketone, isopropyl alcohol, phenol and toluene. 

14. The method of Claim 13 wherein the solvent is water. 

15. The method of Claim 13 wherein the solvent is a mixture of water and acetone. 
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1 6. j A method for making a stable composition of a bisphenolic stillbottom and a 
solvent, the method comprising^the steps of: 

heating the bisphenolic stillbottom to a temperature of from about 65°C to about 

170°C; 

metering the solvent into the bisphenolic stillbottom over a period of time 
ranging from about 5 minutes to about 60 minutes while mixing the bisphenolic 
stillbottom;' and 

mixing the bisphenolic stillbottom and the solvent for a period of time ranging 
from about 5 minutes to about 30 minutes. 

17. The method of Claim 16 wherein the bisphenolic stillbottom is heated to a 
temperature of from about 120°C to about 150°C. 

1 8. The method of Claim 1 6 further comprising refluxing the solvent. 

19. The method of Claim 16 wherein the temperature of the solvent at the time the 
solvent is added to the bisphenolic stillbottom is from about 25°C to about 40°C. 

20. The method of Claim 16 wherein the solvent is selected from the group 

consisting of water, acetone, methylethylketone, isopropyl alcohol, phenol and toluene. 

y 

2 1 . The method of Claim 20 wherein the solvent is water. 

22. The method of Claim 20 wherein the solvent is a mixture of water and acetone. 



23. The product of mixing: 

a bisphenolic stillbottom having a temperature of from about 65°C to about 
1,70°C; and 
^ a solvent; 

wherein the product is a single-phase composition. 
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24. The product of Claim 23 wherein the bisphenolic stillbottom has a temperature 
of from about 120°C to about 150°C. 

25. The product of Claim 23 wherein the solvent is selected from the group 
consisting of water, acetone, methylethylketone, isopropyl alcohol phenol and toluene. 

26. The product of Claim 25 wherein the solvent is water. 

27. The product of Claim 25 wherein the solvent is a mixture of water and acetone. 

28. , A resin comprising: 

a condensate of a phenolic compound, an aldehyde 'and a single-phase 
composition of a bisphenolic stillbottom and a solvent. 

29. The resin of Claim 28 wherein the phenolic compound is selected from the group 
consisting of phenol, cresol, xylenol, alkyl substituted phenol, bisphenol A, bisphenol F, 
and combinations thereof. 

30. The resin of Claim 28 wherein the aldehyde is selected.from the group consisting 
of formaldehyde, acetaldehyde, propionaldehyde, n-butryaldehyde, isobutyraldehyde, 

benzaldehyde, glyoxal, furfural, and combinations thereof. 

J 

31. The resin of Claim 28 wherein the single-phase composition comprises: 

an amount of the bisphenolic stillbottom of from about 99% to about 
85% based on the weight of the solution; and 

an amount of the solvent of from about 1% to about 1 5% based on the 
weight of the solution. 

32. The resin of Claim 28/further comprising an alcohol. 

33. The resin of Claim 28 wherein the solvent is selected from the group consisting 
of water, acetone, methylethylketone, isopropyl alcohol, and toluene. 

31 

SUBSTITUTE SHEET (RULE 26) 



0 WO 01/46101 




PCT/USOO/34542 



10 



5 



34. The resin of Claim 33 wherein the solvent is water. 

35. The resin of Claim 33 wherein the solvent is a mixture of water and acetone. 

36. A resin comprising the product of mixing and reacting: 
a phenolic compound; 

an aldehyde; and 

a single-phase composition of a bisphenolic stillbottom and a solvent. 



37. The resin of Claim 36 wherein the phenolic compound is selected from the group 
13 consisting of phenol, cresol, xylenol, alkyl substituted phenol, bisphenol A, bisphenol F, 
and combinations thereof. 



13 

m 

\\n 15 38. The resin of Claim 36 wherein the aldehyde is selected from the group consisting 



of formaldehyde, acetaldehyde, propionaldehyde, n-butryaldehyde, isobutyraldehyde, 



13 benzaldehyde, glyoxah furfural, and combinations thereof. 

I«l 

o 

39. The resin of Claim 36 wherein the single-phase composition comprises: 
i'fj 20 an amount of the bisphenolic stillbottom of from about 99% to about 

85% based on the weight of the solution; and 

an amount of the solvent of from about 1% to about 15% based on the 
weight of the solution. 

25 40. The resin of Claim 39 wherein the single-phase composition comprises: 

an amount of bisphenolic stillbottom of from about 99% to about 90%; 

and 

an amount of the solvent of from about 1% to about 10%. 

30 41 . The resin of Claim 36 wherein the solvent is selected from the group consisting 
of water, acetone, methylethylketone, isopropyl alcohol, phenol and toluene. 
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42. The resin of Claim 41 wherein the solvent is water. 

43. The resin of Claim 41 wherein the solvent is a mixture of water and acetone. 

<44. j A method of making a resin, the method comprising: 

mixing and reacting a phenolic compound, an aldehyde, and a resole catalyst to 
produce a reaction product; 

determining a water tolerance of the reaction product; 

adding a bisphenolic compound to the reaction product when the water tolerance 
is from about 400% to about 1 100%; and 

mixing and reacting the reaction product and the bisphenolic compound. 

45. The method of Claim 44 wherein the phenolic compound is selected from the 
group consisting of phenol, cresol, xylenol, alkyl substituted phenol, bisphenol A, 
bisphenol F, and combinations thereof. 

46. The method of Claim 44 wherein the aldehyde is selected from the group 
consisting of formaldehyde, acetaldehyde, propionaldehyde, n-butryaldehyde, 
isobutyraldehyde, benzaldehyde, glyoxal, furfural, and combinations thereof. 

47. The method of Claim 44 wherein the resole catalyst is selected from the group 
consisting of sodium hydroxide, sodium carbonate, alkaline earth oxides, alkaline earth 
hydroxides, ammonia, HMTA, and tertiary amines. 

48. The method of Claim 44 wherein the resole catalyst is a divalent metal salt. 

49. The method of Claim 44 wherein the bisphenolic compound is a bisphenolic 
stillbottom. 



50. The method of Claim 44 wherein the bisphenolic compound is bisphenol A. 



51. 



The method of Claim 44 wherein the bisphenolic compound is bisphenol F. 
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52. The method of Claim 44 wherein the bisphenolic compound is a single-phase 
composition of bisphenolic stillbottom and a solvent. 

53. The method of Claim 52 wherein the single-phase composition comprises an 
amount of the bisphenolic stillbottom of from about 99% to about 85% based on the 
weight of the solution; aiufan amount of the solvent of from about 1% to about 15% 
based on the weight of the solution. 

54. A method of making a resin, the method comprising: 

mixing and reacting a phenolic compound, an aldehyde, a bisphenolic 
stillbottom and a novolac catalyst to produce a reaction product. 

55. The method of Claim 54 wherein the bisphenolic compound is a single-phase 
composition of bisphenolic stillbottom and a solvent. 

56. The method of Claim 54 wherein the single-phase composition comprises an 
amount of the bisphenolic stillbottom of from about 99% to about 85% based on the 
weight of the solution; and an amount of the water of from about 1% to about 1 5% 
based on the weight of the solution. 

57. A resin comprising the product of mixing and reacting: 

a reaction product comprising the product of mixing and reacting a phenolic 
compound, an aldehyde, and a resole catalyst, the reaction product having a water 
tolerance of from about 400% to about 1 100%; and 

a bisphenolic compound. 

58. The resin of Claim 57 wherein thephenolic compound is selected from the group 
consisting of phenol,xresol, xylenol, alkyl substituted phenol; bispheilol A, bisphenol F, 
bisphenolic stillbottoms, and combinations thereof. 
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59. The resin of Claim 57 wherein the bisphenolic compound is a bisphenolic 
stillbottom. 



6 1 . The resin of Claim 57 wherein the single-phase composition comprises an 
amount of the bisphenolic stillbottom of from about 99% to about 85% based on the 
weight of the solution^ and an amount of the solvent of from about 1% to about 15% 
10 based on the weight of the solution. 

'■ 62. A resin impregnated product comprising: 



5 



&0. The resin of Claim 57 wherein the bisphenolic compound is a single-phase 
composition of bisphenolic stillbottom and a solvent. 




15 



a substrate; and 

an effective amount of the resin of Claim 28; 
wherein the substrate is impregnated with the resin. 




63. 



A resin impregnated product comprising: 
a substrate; and 

an effective amount of the resin of Claim 32; 
wherein the substrate is impregnated with the resin. 



20 



64. 



A resin impregnated product comprising: 
a substrate; and 

an effective amount of the resin of Claim 36; 
wherein the substrate is impregnated with the resin. 



25 
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